Background Large geographic variations in hysterectomy rates are well known; however, very little is known about geographic variations in the route of the procedure, i.e. whether it is performed abdominally or vaginally. We compared utilization rates for abdominal and vaginal hysterectomies for the 14 Regional Health Authorities of England, and Northern Ireland over a three-year period. Methods Data were collected in the form of hospital episode statistics and small area analysis techniques were used to document regional variations. Results Large regional differences in the utilization of vaginal hysterectomies were recorded. Three areas in particular (Northern Ireland, Yorkshire and NW Thames) displayed high vaginal to abdominal ratios. Northern Ireland recorded the highest ratio (0366), Mersey Regional Health Authority the lowest (0-139). The use of the vaginal route was found to increase with age, and was the most common route for the > 65 years age group. Conclusion Despite an increasing volume of evidence advocating the use of the vaginal route, there appears to be a resistance to its use, except in older women. The role of physician practice style, and in particular group clinical judgement, is highlighted as being significantly involved in explaining the observed geographic variations.
Introduction
There is a wealth of research literature examining variations in rates of hysterectomy, both between and within countries.'~3 However, the majority of these geographical variation studies have concentrated on the utilization rate for total hysterectomies; few have looked at the route of the procedure, i.e. whether the procedure was performed abdominally or vaginally. It has been shown 4 that in the United States and United Kingdom the abdominal route predominates, whereas in Europe the vaginal route is preferred because of its low mortality rate and low post-operative morbidity. 5 
Research findings at the national level in the United
States and United Kingdom support this conclusion. 6 ' 7 Vaginal hysterectomies appear to have significant advantages over abdominal, both in terms of costs and outcome for patients. 8 Several authors have recently argued that with advances in surgical techniques, the majority of hysterectomies could be performed vaginally. 7 ' 8 The aim of this study was to investigate and document the geographical variation in the utilization of abdominal and vaginal hysterectomies at the Regional Health Authority population aggregation level, over a three-year period (1990-1993) using published finished consultant episode data, and small area analysis techniques.
Methods
Data collection Data were collected in the form of hospital episode statistics. English statistics were obtained from published hospital episode statistics prepared by the Government Statistical Service. Northern Ireland data were collected directly from the Northern Ireland Hospital Inpatient System. Data were collected for the years 1990-1993 for England and between 1990 and 1994 for Northern Ireland. The route chosen for the hysterectomy was identified from the Office of Population Censuses and Surveys (OPCS) list of surgical procedures (4th revision); counted procedures were coded as Q07 (abdominal excision of uterus) and Q08 (vaginal excision of uterus), using primary procedure only. Hysterectomies carried out privately were counted only if they took place in a National Health Service hospital. Procedures carried out in private hospitals were not counted because the data were not available.
Demographic data were obtained from the OPCS. Socioeconomic data were extracted from 'Regional Trends' series published by the Central Statistical Office. Information regarding bed supply and medical manpower was obtained from the relevant department of the DHSS Northern Ireland and the Department of Health in London.
Study populations
The 14 Regional Health Authorities of England, and the whole of Northern Ireland were the geographic areas studied. Specific rates were calculated using the population at risk of the procedure as the denominator; in this case, females over 15 years old. Data were then subdivided into three age bands: 15-44 years, 45-64 years and > 65 years. For English data it was noted that there was an additional category for 'age not known' cases. Cases in this category were apportioned out into the various age bands such that if, for example, 40 per cent of total cases for the procedure were in the age range 45-64 years, then 40 per cent of the 'age not known' cases would be apportioned to that age range. Age not known cases accounted for less than 1 per cent of total counts for each year studied. Data were then age and sex standardized using the indirect standardization method, and the rates expressed per 100000 population at risk.
Results
Average hysterectomy rates over the three years studied are shown in Table 1 . As expected, large variations in total hysterectomy rates between the regions were observed, with a difference of 60 per cent being observed between the lowest ranking region (NW Thames) and the highest (Yorkshire). Regional differences in the route of hysterectomy were also observed, with the abdominal route dominating in all regions of the United Kingdom, with an average ratio of 0-23 vaginal hysterectomies to every one abdominal being noted. Three regions in particular (Yorkshire, NW Thames and Northern Ireland) performed more vaginal hysterectomies as a proportion of their total hysterectomies. When the ratios were compared with the ranking position for total hysterectomies, striking differences were noted. Both Yorkshire and NW Table 2) . The vaginal route, as a proportion of total hysterectomies, was observed to increase with advancing age, the effect being more apparent in some regions than in others. Northern Ireland in particular carried out more hysterectomies in older women via the vaginal route, recording the highest ratios in both the 45-64 and > 65 years age groups. Regions with a high ratio in the 45-64 age group also tended to have a high ratio for the >65 group, correlation tf = 0-785 (Pearson's). There was some effect between the other age groups, but not as strong (15-44 vs 45-64, rt = 0-514; 15-44 vs >65, R = 0099). To eliminate the possibility that the very high ratios noted for Northern Ireland were due to chance, we were able to extract data for Northern Ireland for [1993] [1994] . From this we calculated total and age-specific hysterectomy rates (Table 3) . Corresponding data for England was unfortunately not available at the time of the study. Total hysterectomy rates in Northern Ireland increased by 23 per cent between 1992-1993 and 1993-1994; however, the ratios of vaginal to abdominal for each age group were similar to the average of the previous three years. Relationships between hysterectomy rates and several supply variables and community characteristics were examined by multivariate analysis. Bivariate correlations are shown in Table 4 . None of the examined variables correlated with hysterectomy rates or produced a significant regression equation.
Discussion
To our knowledge, this is the first study which has broken down figures for hysterectomies into the abdominal and vaginal routes using fully standardized rates in the United Kingdom. The results revealed that there were variations in the route chosen for the hysterectomy between Regional Health Authorities, and that there is a greater propensity to use the vaginal route in older women, particularly in Northern Ireland and to a lesser extent in Yorkshire and NW Thames.
The most expensive type of hysterectomy is via the laparoscopic method, 9 followed by abdominal 10 and then vaginal." Calculations based on these findings suggest that vaginal hysterectomies are between 15 per cent and 25 per cent cheaper than the abdominal alternative. Laparoscopically assisted vaginal hysterectomies are, however, more than double the cost of vaginal hysterectomies and 70 per cent more expensive than abdominal. Some researchers have found postoperative morbidity to be high in patients who had undergone an abdominal hysterectomy. Boyd and Groome 12 found postoperative morbidity levels of 19-5 per cent in a sample of 3322 women who had had an abdominal hysterectomy. They also showed that morbidity is lower when the vaginal route is taken. Perineau et a/. 8 compared abdominal vs simple vaginal hysterectomies and found that the latter have many advantages: rarer mortality, reduced levels of overall morbidity and thrombo-embolic complications, shorter hospital stay, and a more comfortable and less costly post-operative course. Thus when the choice is available they recommend that gynaecologists should opt for vaginal hysterectomy. Previous studies plus the results of this study suggest that there has been a resistance to the use of the vaginal route for hysterectomies, a resistance challenged by an increasing body of evidence indicating that vaginal hysterectomies have a high rate of success, and that they can be carried out on the majority of women.
l3>14 Additional evidence 13 based on laparoscopic methods also concludes that the vaginal route is feasible for most women. Laparoscopic-assisted vaginal hysterectomy takes longer, but greater operating costs are offset by a shorter hospital stay, and quicker recovery and return to work than for women having an abdominal hysterectomy. 16 However, it should be noted that the length of hospital stay for abdominal hysterectomies is now decreasing and that, although hospital stays for vaginal hysterectomies alone are generally shorter, many of these procedures are performed together with anterior or posterior colporrhaphies and this prolongs the hospital stay.
Thus the majority of evidence suggests that the vaginal route should be the route of choice. Yet we have shown that in all the regions of the United Kingdom the abdominal route dominates, but that there are regions where an increasing proportion of hysterectomies are being performed vaginally. One interesting observation concerns the previously identified regions with high ratios, two of which, Yorkshire and Northern Ireland, as well as demonstrating high ratios also exhibit high total rates; in contrast, the third -NW Thamessimilarly has a high ratio but carries out fewer hysterectomies than any other region of the United Kingdom. Thus we could argue that women in the NW Thames region have a lower risk of having a hysterectomy and that when surgery is indicated, the associated risks may be lower owing to the increased use of the vaginal route (with its lower postoperative morbidity), particularly in older women. However, we were not able to control for the number of hysterectomies performed in private hospitals and clinics. London in particular has a large private medicine sector, and the rates obtained for the London region are certainly (to an unknown extent) influenced by the private sector.
Our results have shown that the abdominal route is more common in younger women, but as age increases so does the probability of having the procedure vaginally, until in the > 65 years age group the vaginal route dominates. Why should these differences exist?
The most obvious and appealing explanation with reference to total hysterectomy rates is that the observed differences are due to regional differences in morbidity levels. However, accurately assessing specific morbidity levels in a population would be extremely difficult and expensive. The fact that the differences observed were so large, combined with the knowledge that the procedure itself is to an extent discretionary, leads us to believe that differences in morbidity levels do not account for a large proportion of the observed differences. Major differences in the geographical supply of health services are known to exist; these could in theory neatly explain differences in total hysterectomy rates. The results of our multivariate analysis suggest that the observed variations cannot be explained by differences in either the availability of services or certain community characteristics (Table 3 ). The situation becomes even more perplexing when we examine the regional differences in the route of hysterectomy.
An increasing volume of evidence suggests that the route to take appears to be based upon physician practice style (predisposition) and variables related to physician pre-operative assessments (such as uterine size and motility), some of which are prone to inaccuracy. 17 In the United Kingdom, the effect of physician practice style (clinical judgement) is usually investigated at the district health authority level, where differences between individual surgeons may affect a district's surgical rate but not the regional rate, because the effect of any one single surgeon will be diluted by the presence of a greater number of surgeons. However, it has been argued 18 that this line of reasoning fails to take into account 'group' clinical judgement. This type of clinical judgement originates from the not implausible reasoning that surgeons within a region will share similar clinical views, arising from regional meetings, postgraduate teaching and the movement of surgeons in training between districts. When a high or low rate for a procedure is established, variance between districts decreases as a result of consensus on the use of the operation. This hypothesis could be taken one stage further, by suggesting that the more isolated a region is, whether geographically, politically or both, and the smaller the cross-regional movement of surgeons or the less the movement of surgeons into or out of the region, then the more pronounced this type of effect may be. Regions with high ratios may well have factors or attributes that result in the increased use of the vaginal route. For example, some regions may have more of a research background than others, or tend to be more innovative, or the demographic make-up of the gynaecologists may be different. Some authors 19 suggest that hysterectomies are performed abdominally rather than vaginally because of: (1) the weight of evidence -where the abdominal route has been practised it will be continued to be practised; (2) lack of knowledge about vaginal hysterectomies; (3) lack of experience, and therefore confidence and skills, in the vaginal route. This appears to suggest that surgeons may become habituated to performing one type of operation.
Regions with opposing ratios offer opportunities for 'natural' experiments investigating clinical decisionmaking and assessing outcomes, as well as the possibility of randomized trials utilizing feedback and continuing medical education models.
In conclusion, these findings have shown that (1) the abdominal route dominates in all regions of the United Kingdom, but with large inter-regional variations in vaginal hysterectomies being recorded, (2) Northern Ireland and Yorkshire in particular perform more vaginal hysterectomies as a proportion of their total than the other regional health authorities, and (3) the use of the vaginal route increases with age. Consequently, the probability of an older woman having a vaginal hysterectomy depends on the geographical region in which she lives.
